(19) 



Europaisches Patents mt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 949 590 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Dato of publication: 


(51) mtci «: G06T 11/60, G06K 15/00, 




13.10.1999 Bulletin 1999/41 




G03G 15/00 


(21) 


Application number: 99420079.8 








Dptp nf filinrr 29 03 1999 

L_/a L LJI 1 1 1 11 ' y - <fc9- w»J * 1999 






(84) 


Designated Contracting States: 


(72) 


Inventor: Le Beux, Jean-Claude 




AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU 




7S594 Paris Cedex 12 (FR) 




MC NL PT SE 








Designated Extension States: 


(74) 


Representative: Buff, Michel et al 




AL LT LV UK RO SI 




KODAK INDUSTRIE 








Depart ement Brevets - CRT 


(30) 


Priority: 10.04.1998 FR 9804882 




Zone Industrielle - B.P. 21 








71102 Chalon sur Saone Cedex (FR) 


(71) 


Applicant: EASTMAN KODAK COMPANY 








Rochester, New York 14650-2201 (US) 







(54) Process of automatically selecting the size of a print support for editing digital images 



(57) The invention relates to the automatic printing 
of medical digital images. 

Medical imaging systems especially comprise a 
medical imaging device (1 ), a signal processing and im- 
age display station (2), a data entry device (4) allowing 
the selection of the print support format, and a printer 



(3) allowing the images to be printed. According to the 
invention, an analyzer of the images to be printed (8) 
■allows the automatic ordering of the print support format 
selected by the printer (3). 

Application to the automatic selection of print sup- 
port formats in medical digital imaging. 
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Description 

[0001] The present invention relates to printing of dig- 
ital images and especially to printing digital radiology im- 
ages on a film support. 5 
[0002] Usually, when wanting to print digital images, 
data relating to the paper format that is to receive the 
print information, is sent to the printer. Because of the 
variety of sizes of information supports, some printers 
have devices for checking the size of the information 10 
support available, other printers are equipped with sev- 
eral trays allowing several recording support formats to 
be offered. 

[0003] Many printers for printing medical digital imag- 
es offer two film sizes at the same time, and the user ?5 
determines in advance the size of film wanted for use. 
[0004] Usually, the medical imaging system compris- 
es, as represented in Figure 1, at least one medical im- 
aging device 1 , for example such as an MRI, CT scan- 
ner, digital radiology, ultrasound equipment, etc. linked 20 
to a viewing station 2. The viewing station 2 comprises 
a computer for processing the signal coming from the 
medical imaging device in order to modify the appear- 
ance of the image, thus making diagnosis easier. In gen- 
eral, at least one selection of images obtained by the 2s 
medical imaging device 1 is sent to a printer system 3 
via a link 6, for example a bus, so as to print the images 
on a print support 5 such as film for example. Therefore 
the user selects on a keyboard 4 linked to the bus 6, or 
on a menu displayed at the viewing station, for example, 30 
the size of the film and the number of images to print on 
this film. A computer linked to the bus 6 takes this data 
and generates a "bitmap" image in which each point of 
the image is represented by its digital values (gray levels 
or three-color). This bitmap image is sent to the printer 35 
system 3 for example via the bus 6. In usual systems 
the last print format used is selected by default for the 
next printing. 

[0005] When a series of many images is being print- 
ed, it is usual and normal to think of supplying the print 40 
support format at the start of the printing operation. Giv- 
en the large number of images to be printed, the oper- 
ator will usually select a large size support. However, it 
often happens that the last images of the series are less 
numerous and that, in this case, they could be printed 4B 
on a small size support. Such printing of the last images 
of -a series onto a smaller format support is not always 
done as this operation generally requires the print sup- 
port format to be changed in advance, takes time and 
requires the operator to intervene. • so 
[0006] It is an object of the invention to save using 
large size films when without inconvenience this large 
sizo film can be replaced by small size film. 
[0007] Thus it is an object of the invention to check 
the attributes of the printing sequence supplied to the 
computer calculating the bitmap image transmitted to 
the printer, so as to automatically adapt the print support 
size according to the attributes of the sequence of im- 



ages to be printed. 

[0008] The process according to the invention is in- 
tended to automatically select a print support format 
from among several available formats for a printer re- 
ceiving a series of images to be printed on the same 
print support page. According to the invention, the at- 
tributes of the series of images to be printed are tested 
and according to the results of this test the print support 
format onto which the series of images is to be printed 
is selected. 

[0009] Other features and advantages of the inven- 
tion will appear on reading the description below with 
reference to the drawings in appendix wherein: 

Figure 1 represents a digital image processing sys- 
tem using prior art technology; 
Figure 2 represents the modification according to 
the invention; 

Figure 3 represents an example of an algorithm that 
can be used according to the invention. 

[0010] As can be seen in Figure 2, the imaging system 
comprises, in addition to the conventional imaging sys- 
tem, an analyzer 8 for the series of images to be printed 
on a single page of print support. This device 8 is linked 
by a connection 9 to the computer that created the bit- 
map image sent to the printer system 3. Clearly this an- 
alyzer 8 can be incorporated in any one of the worksta- 
tions making part of the medical imaging system. 
[0011] According to the invention, the analyzer 8 in- 
tercepts the data sent to the computer responsible for 
creating the bitmap image that will be supplied to the 
printer system 3, so as to enable modification of the be- 
havior of this computer 

[0012] Figure 3 diagrammatically represents one pos- 
sibility for the analyzer 8 according to the invention. In 
this embodiment, first the various tests that can be used 
on the series of images sent to the computer are select- 
ed using a circuit 30. Clearly circuit 30 can be obtained 
either by a physical circuit or by a program choice dis- 
played on a display screen. These tests can comprise 
one or more checking and/or comparison steps. Among 
these tests there is in particular, as in 31 , 32, the deter- 
mination of the number of images of the series to be 
primed on the print support. Such a test is very useful 
for printing a large number of images all of the same 
size coming, for example, from a scanner or an ultra- 
sound equipment. In this case the maximum number of 
images Uj of this type that can be displayed at the same 
time on a print support of a given format can be deter- 
mined in advance; i defines the print support format, and 
the number U s can be memorized as a parameter. The 
comparison of the number of images to be printed with 
the number of possible images Uj on a set format allows 
easy determination of the format to be used. Clearly if 
the number of images to be printed on the same page 
of the support is less than the possible number of imag- 
es for a print format then a check can be made to see if 
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there is a smaller format print support available and 
whether it can contain the number of images to be print- 
ed. At the time of printing the size of the print support 
finally selected is supplied to the computer generating 
the bitmap image to be printed. In a particular embodi- 
ment, the number of images coming from an ultrasound 
equipment supplying an image to be used for diagnosis 
is six for a print support format of 28*35cm. 
[0013] Another possible test consists in determining, 
as represented in 33, the actual dimension of the images 
obtained on the film of a given format. This dimension 
can be obtained by multiplying the number of pixels, hor- 
izontal or vertical, of an image by the distance between 
each pixel and then multiplying by the enlargement to 
be applied to include the images for printing in the print 
area of the page of the print support. A vertical dimen- 
sion or height H and a horizontal dimension or width W 
are obtained for each image of the series. It would be 
useful not to print images too small. In these conditions 
for each dimension of the print support, an image dimen- 
sions parameter (Xj, Yj) is determined in advance, below 
which a larger size print support is selected if possible. 
The dimensions of the smallest image of the image se- 
ries to beprinted is compared with the minimum dimen- 
sions (Xj, Yj) of an imago on a sot support, and if at least 
one of the dimensions of the image is less than the cor- 
responding minimum dimension, a check can be made 
for the availability of a larger print support. In one par- 
ticular embodiment it has been decided that the size of 
the images to be printed on a small format print support 
will not be less than 5*5cm. 

[0014] A third possible test consists in determining in 
advance a minimum enlargement threshold Zj for a print 
support format; this threshold being memorized as a pa- 
rameter associated with a print support size. In 35 for 
each series of images to be printed on the same page 
of a print support an enlargement to be applied to the 
juxtaposition of the images in the layout wanted is de- 
termined so that the dimensions of the juxtaposition of 
the images corresponds to the print area of the print sup- 
port. In 36 this enlargement is compared with the mini- 
mum enlargement for the print support format. When 
this calculated enlargement is less than the minimum 
enlargement Zj associated with the format, a check is 
made to print on a larger size print support. In one par- 
ticular embodiment it has been decided that the enlarge- 
ment of the images to be printed on a small format print 
support should not be less than 40%. Reference can be 
made to French Patent Application 97 07388 filed on 9 
June 1997 by the applicant for more detail on the en- 
largement calculation. 

[001 S] I n another embodiment, the images to be print- 
ed arc digital images obtained from digital radiographic 
images. In photostimulated screen digital radiology, im- 
ages are captured on plates available in three different 
sizes, I8*24cm, 24*30cm, and 36*43cm. In this appli- 
cation area, the dimensions ofthe photostimulated plate 
represent the dimensions of images. Thus a new com- 



4 

parison test can be created by allocating to each image 
a set weight, according to its dimension, and by adding 
together the various weights of the images of the series 
of images to be printed on the same page of print sup- 

5 port. The result obtained is compared with an empirically 
set threshold, and taken as a parameter, according to 
the respective weights of the images. In the embodiment 
used the weights are 100 for an image supplied by a 
plate dimensbn 18*24cm, 1 15 for an image supplied 

to by a plate dimension 24*30cm and 171 for an image 
supplied by a plate dimension 36*43cm. For example if 
a print support is to be printed with one image from a 
24*30cm plate and one image from a 35*43cm plate, 
the result of the sum of the weights is 115 + 171 = 285. 

is This result is compared to an empirically set threshold. 
When the threshold parameter is set to 250, both imag- 
es are printed on a large format print support. When the 
threshold is set to 300, both images are printed on a 
small format print support. This algorithm allows the sim- 

20 pie use of both the sizes and the number o( images lo 
be printed on the same page of print support. 
[0016] Clearly other comparison algorithms can be 
used. 

25 

Claime 

1. A process intended to automatically select the for- 
mat of a print support from among several available 

30 formats for a printer receiving a series of digital im- 
ages to be printed on the same page of a print sup- 
port, this series having attributes allowing the pres- 
entation of the images on the print support to be de- 
fined, and in which the attributes of the series of im- 

35 ages to be printed is tested and according to the 
. result of this test, the format of the print support onto 
which the series of images is printed, is selected. 

2. A process according to Claim 1 , wherein the 
40 number of images to be printed on the same page 

of the print support is tested according to the type 
of images to be printed. 

3. A process according to Claim 1 , wherein the height 
45 and width of images printed on a page of a given 

format are simulated, and when at least one of the 
. dimensions is less than a respective threshold de- 
termined according to the lormal of the print page, 
the larger dimension format available is selected. 

so 

4. A process according to Claim 1 , wherein after hav- 
ing calculated the enlargement to be applied to the 
scries of images to be printed on a pago of a given 
format, this enlargement is tested against an en- 

ss largement threshold. 

5. A process according to Claim 1 wherein a set weight 
is allocated to each image dimension, the weights 
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of the various images of the series of images to be 
printed on the same page of print support is 
summed and the result is compared to a given 
threshold in order to select the print support format. 
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